2
showing that only one of them (MtRbohE) is specifically upregulated in arbusculecontaining cells. In line with this result, RNAi silencing of MtRbohE generated a strong alteration in root colonization, with a significant reduction in the number of arbusculated cells. On this basis, we propose that MtRBOHE-mediated ROS production plays a crucial role in the intracellular accommodation of arbuscules. 
TEXT
Roots of ~80% of plant species in natural and agricultural systems are colonized by arbuscular mycorrhizal (AM) fungi, a crucial component of the plant microbiota. 1 In this mutualistic symbiosis the fungus delivers to the plant mineral nutrients, mainly phosphorus and nitrogen, in exchange for carbon. 2 Besides promoting plant growth, AM fungi sustain other important functions such as soil aggregation and water retention, tolerance to biotic and abiotic stresses and increase in plant biodiversity. 3 The clear ecological and economic importance of this symbiosis has strongly boosted the interest of the scientific community.
This very ancient and intimate plant-fungus association is thought to rely on a rigorous colonization program that leads the plant cell to accommodate intracellular fungal structures, including hyphae and highly branched arbuscules. 4 Root colonization is associated with massive rewiring of nutrient fluxes that guarantee reciprocal benefits to both the host plant and the fungus. 5 Important advances have been achieved in the last years on the molecular mechanisms governing the symbiosis; however, the way this mutualistic interaction overtakes plant defence remain largely obscure. In this frame, a key role is emerging for fungal effector proteins as communication factors, in analogy to several plant pathogenic interactions. 6, 7 The SP7 secreted protein from
Rhizophagus irregularis was indeed shown to interfere with the expression of plant defence genes. 6 On the plants side, a conserved defense response to pathogens is the production of The activation of specific RBOH isoforms is responsible for ROS accumulation in several plant-pathogen interactions 12, 13 and in the symbiotic interaction between legumes and nitrogen-fixing rhizobia. 14, 15, 16 H 2 O 2 has been detected in root cells colonized by AM fungi. 17, 18, 19 Interestingly, the up-regulation of fungal genes implicated in oxidative stress defense has also been reported in mature mycorrhizas 19, 20 suggesting that protection against localized ROS-based host defense responses may be involved in arbuscule formation and/or maintenance.
Starting from the hypothesis that plant RBOH could be good candidates for H 2 Interestingly, in the case of MtRbohE, no phenotype has been observed during rhizobial symbiosis. 21 The temporal and spatial fine tuning of RBOH-derived ROS, seem therefore to contribute to the establishment of fully functional interactions in these plant-microbe associations. The AM symbiont may also participate to ROS production by specific fungal NADPH oxidases (also known as Nox). Nox, which also belong to a gene family with up to three (A, B and C) classes, play a key role in fungal cellular differentiation and development. 25 Interestingly, a NoxA gene was shown to be critical for maintaining a mutualistic symbiosis between the fungal endophyte Epichloe festuca and its host plant Lolium perenne. 
